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PURPOSE; To obtain the title carrier retaining a large amount of cells, having 
excellent degassing and liquid contact efficiency by heating porous ceramic 
granules to a temperature to soften the surface of thermoplastic polymer 
granules and fusing the porous ceramic granules to the thermoplastic polymer 
granules by blending while stirring. 

CONSTITUTION: Porous ceramic granules having a chemical composition of 
59.6% Si0 2 , 34.8% A/ 2 0 3 , 2.0% Fe 2 0 3 , 2.1% K 2 0, 0.8% Ti0 2 , etc., and 10-50% 
based on volume of the porous ceramic granules of thermoplastic polymer 
granules (e.g. styrene polymer granules) are prepared. The porous ceramics 
are put in a heat-resistant container, heated to a temperature to soften the 
surface of the thermoplastic polymer granules in an electric furnace, taken 
out, the porous ceramic granules 1 are fused to the circumference of the thermo- 
plastic polymer granules 2 by blending while stirring to give the objective micro- 
organism immobilizing carrier retaining a large amount of cells, having excellent 
degassing and liquid contact efficiency and improved fluidity. 
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PURPOSE: To obtain a bovine DNA useful as a DNA probe for discriminating 
between bovine male and female, capable of readily distinguishing between 
bovine male and female in high sensitivity, by amplifying a DNA of ox by 
PGR method by using specific primers. 

CONSTITUTION: Peripheral blood of Holstein (ox) is centrifuged to give a leuko- 
cyte fraction, the prepared fraction is treated with protinase K, RNase and 
phenol chloroform, a bovine genom DNA is isolated by ethanol precipitation 
method, this DNA is mixed with a thermostable DNA polymerase by using 
two primers of formula I and formula II by PCR (Polymerase-chain-reaction) 
method, amplified by using a program type heat controller by PCR operation 
to give the objective bovine DNA which is shown by formula III (R is A or 
G), is reacted with only male DNA of ox and is useful as a DNA probe capable 
of discriminating between bovine male and female in high sensitivity. 
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PURPOSE: To obtain a swine DNA useful as a DNA probe for discriminating 
between swine male and female, capable of readily distinguishing between swine 
male and female in high sensitivity, by amplifying a DNA of male pig by PCR 
method by using specific primers. 

CONSTITUTION: Peripheral blood of pig (male) is centrifuged to give a leukocyte 
fraction, the prepared fraction is treated with protinase K, RNase and phenol 
chloroform, a swine genom DNA is isolated by ethanol precipitation method, 
this DNA is mixed with a thermostable DNA polymerase by using two primers 
of formula I and formula II by PCR(Polymerase-chain-reaction) method, ampli- 
fied by using a program type heat controller by PCR operation to give the 
objective swine DNA which is shown by formula II, is reacted with only a 
male DNA of pig and is useful as a DNA probe capable of discriminating 
between swine male and female in high sensitivity. 
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JPA No. 76365/1993 
Title of the Invention: 

Carriers for Immobilization of Microorganisms and Method 
for Production Thereof 
Abstract : 

Purpose: To provide carriers for immobilization of 
microorganisms, of which the high retention of microorganisms 
is kept, which are excellent in gas release and efficiency of 
liquid contact, and which have fluidity. Also provided is a 
method for production thereof. 

Constitution: Porous ceramic granules 1, excellent in 
immobilization of microorganisms, are deposited around 
thermally plasticized polymer granules 2. Such carriers for 
immobilization of microorganisms can be produced by means of 
mixing heated porous ceramic granules 1 with thermally 
plasticized polymer granules 2 under stirring. 
Claims : 

1 . A carrier for immobilization of microorganisms in which 
porous ceramic granules are deposited around thermally 
plasticized polymer granules. 

2. A method for producing carriers for immobilization 
of microorganisms which comprises heating porous ceramic 
granules at a temperature at which the surface of thermally 
plasticizedpolymer granules softens, and then mixing therewith 
the thermally plasticized polymer granules in an amount of 10 



to 50% by volume of the porous ceramic granules with stirring 
for deposition. 
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